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vehicle and crew risk 

Used to decide if observed damages are 
safe for re-entry 
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TPS tile and LESS RCC impact testing 






Orbiter Ascent Impact Test Facilities 
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Various projectile materials 



ET Foam (1/1 0 th the size of 
that tested during the Investigation 




Thermal Protection System (TPS) Tile Array 
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Compressed gas guns 
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Pressure Tank 


Small Compressed Gas Gun (3 Gallon Tank) 



Used to launch Ice (Low and Regular Density) and ablator 300 - 800 fps 
y 2 ” x 1” Rectangular, 2” Diameter, and 2” x 2” Square 1 1 -foot Barrels 




CM 



Used to launch ET Foam 600- 1800 fps 

20-foot aluminum barrels with rectangular cross sections 




Large Compressed Gas Gun (500 Gallon Tank) 



Used to launch ET Foam 800 - 2000 fps 

35 and 40-foot Steel and Aluminum Barrels with rectangular cross sections 



BB Gun 



Used to launch BB’s at RCC Panels 0.34 grams BB’s 300 - 600 fps 





Observed Damage Types 






Acreage testing has demonstrated 
new failure modes 






Wing Leading Edge Panel (RCC Panel) 
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Panel 8 test K. E. = 15,754 ft-lbs => normal K. E. = 1,843 ft-lbs (hole) 




Panel 16R impact damage 



the panel 

•Damage length is 6.99 



High Speed Cameras and Lighting 
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Critical Lessons Learned 
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> Program is considering adding gap fillers to eliminate tile loss in critical areas 
Foam tests to date have demonstrated more sporadic damage than anticipated 

> Array tile damages are not as “clean” as previously tested single tile damage 
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Total kinetic energy levels of 940 - 1900 ft-lb at a 7.5° impact angle 
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